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(57)Abstract: 

PROBLEM TO BE SOLVED: To continue communication while 
eliminating route selection time even when the moving amount of a 
terminal is large by permitting data transmission even on the condition 
that the channel quality of a radio channel or the like is not fixed. 
SOLUTION: A transmission source terminal 1a transmits a packet B to 
which transmission source/destination information is set. Terminals 1b 
and 1c in a radio wave reaching area A1a receive the packet B, check 
whether that packet can be transferred or not and perform copy transfer 
as a first copy packet C. Terminals 1a, 1d and 1e receive the first copy 
packet C. Based on the transmission source information, the terminal 1a 
abandons the first copy packet C. The terminals 1d and 1e check the 
transmission destination information and whether the copy packet can 
be transferred or not and perform the copy transfer of the first copy 
packet C as a second copy packet D. Terminals 1b, 1c and 1d check the 
transmission destination information and whether the copy packet can 
be transferred or not and abandon the second copy packet D and a 
transmission destination terminal 1f fetches the second copy packet D 
based on the transmission destination information. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ing 1] It is the conceptual diagram of the mobile wireless data transmission method of the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is drawing showing the transmission slot of the point-to-multi point connection of the gestalt 1 of 
implementation of this invention. 

[Dra wing 3] It is the block diagram of the radio communication equipment of the gestalt 1 of implementation of 
this invention. 

[Drawing 4] It is the flow chart which shows transmitting processing of the gestalt 1 of implementation of this 
invention. 

[Draw ing 5] It is the flow chart which shows the reception of the gestalt 1 of implementation of this invention. 
[Drawin g 6] It is drawing showing the packet format by which the gestalt 2 of implementation of this invention is 
transmitted and received. 

[Drawing 7] It is the flow chart which shows copy transfer processing of the gestalt 2 of implementation of this 
invention. 

[Draw ing 8] It is drawing showing the physical relationship of the terminal of the gestalt 2 of implementation of 
this invention. 

[Drawing 9] It is drawing showing the sequence between the terminals of the gestalt 2 of implementation of this 
invention. 

[Dra wing 10] It is drawing having shown the network which the gestalt 3 of implementation of this invention 
hierarchized, and its copy transfer. 

[Drawing 11] It is drawing showing the packet format by which the gestalt 3 of implementation of this invention is 
transmitted and received. 

[Drawing 12] It is drawing showing the priority information table of the gestalt 4 of implementation of this 
invention. 

[Drawing 13] It is drawing showing the packet format by which the gestalt 5 of implementation of this invention is 
transmitted and received. 

[Drawing 14] It is the flow chart which shows transmitting processing of the gestalt 5 of implementation of this 
invention. 

[Drawing 15] It is the flow chart which shows the reception of the gestalt 5 of implementation of this invention. 
[Drawi ng 16] It is drawing showing the packet format by which the gestalt 6 of implementation of this invention is 
transmitted and received. 

[Drawing 17] It is drawing showing the count table of the maximum transfer of the gestalt 6 of implementation of 
this invention. 

[Drawing 18] It is drawing showing the packet format which transmits the link information of the gestalt 7 of 
implementation of this invention. 

[Drawing 19] It is drawing showing the physical relationship of the terminal of the gestalt 7 of implementation of 
this invention. 

[Drawing 20] It is drawing showing the link condition table of the gestalt 7 of implementation of this invention. 
[Dr awing 21] It is drawing showing the link information of the gestalt 8 of implementation of this invention. 
[ Draw ing 22] It is drawing showing the packet format by which the gestalt 9 of implementation of this invention is 
transmitted and received. 

[Dra wing 23] It is the explanatory view of the conventional mobile radio. 

[Drawing 24] It is the explanatory view of the different conventional mobile radio. 

[Drawing 2 5] It is the explanatory view of the conventional mobile radio different furthermore. 

[D rawing 26 ] It is the explanatory view of the mobile radio of ******. 

[Description of Notations] 



10 A radio communication equipment, 11 A data terminal, 12 A data terminal interface, 13 CPU, 14 Memory, 15 A 
timer, 16 A walkie-talkie interface, 17 A walkie-talkie, 18 Receiving hysteresis memory. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mobile wireless data transmission method in consideration 

of the data transmission to the outside of an electric-wave notification field. 

[0002] 

[Description of the Prior Art] The method which transmits and receives the control signal for routing to the 
terminal to the outside of an electric-wave notification field suitably, and performs data transmission beforehand 
after setting up a path when performing data transmission to the terminal to the outside of an electric-wave 
notification field and relaying data through a base station or a relay center in the conventional mobile wireless 
data transmission was main. Naturally, the base station and the relay center needed to be installed beforehand, 
and after the mobile separated from the station, the communication link of them became impossible. Moreover, 
although junction routing was possible, when the terminal in a system moved at high speed and a network gestalt 
changed a lot by transmitting routing information serially, the trouble that the traffic of that delay comes out and 
routing became large was in routing. 

[0003] The concept of the conventional mobile radio data transmission method is shown in drawing 23 . In 
drawing 23 , the movable range is followed, the electric-wave notification fields Am, An, Ap, and Aq centering on 
base stations M, N, P, and Q are constituted, and the terminals M1, M2, N1, N2, N3, P1, and Q1 in those electric- 
wave notification field Am-Aq perform the data transmission and reception between a terminal M1 - Q1 by 
minding base station M-Q. With the terminals in the same electric-wave notification field, for example, a terminal 
M1 and a terminal M2, data can be transmitted and received through the base station M of the electric-wave 
notification field Am, and it can communicate because a base station M and a base station N exchange data by 
between the terminals which exist in a different electric-wave notification field (for example, a terminal M1 and a 
terminal N1). The data communication which used the cellular phone is equivalent to this approach. In this case, 
a terminal needs to transmit and receive the control information about migration between eels to a base station, 
or it is necessary to transmit and receive the control information and data about migration of a terminal between 
base stations. Moreover, in order to make the wide range field where cannot communicate with the terminal 
besides a eel and it moves into the area which can be communicated, while installing many base stations, the 
communication link between base stations also needed to be taken into consideration, and big plant-and- 
equipment investment was required. 

[0004] As a policy for solving this trouble, there is a system indicated by JP,9-83528,A and JP,8-274777,A. 
[0005] Drawing 24 is drawing of the system shown in JP,9-83528,A. In drawing 24 , a root generation packet (the 
1st packet) is transmitted to all the terminals R1, R2, and R3 in the electric-wave notification field Ar centering 
on a base station R from a base station R. The terminal R3 which received the packet transmits a root 
generation packet (the 1st packet) to the end of the other end further while returning the information (the 2nd 
packet) to a base station R. If the terminal R4 outside the electric-wave notification field Ar can receive this 
packet, the 2nd packet will be returned similarly. This detects a communication path also including the terminal 
outside the electric-wave notification field Ar. In this case, although the root generation packet (the 1st packet) 
transmitted from a base station R is transmitted at intervals of a fixed cycle, it is possible [ it ] that 
communicating becomes impossible with the communication path which the location of a terminal changed with 
that transmit timing and spacing a lot, and has been chosen depending on the passing speed of a terminal. 
Moreover, in this system, a base station R becomes indispensable and path retrieval and routing control become 
indispensable in all **** R1-R5 and a base station R. 

[0006] The system of JP,8-274777,A is shown in drawing 25 , and the communication correlation table Y at the 
time of this system implementation is shown in djr^iwingj^6 . A system has realized by adding the information 
addressed to a terminal that in the case of this system have the transceiver function and the junction function 
of data, and each terminals S, T, U, V, W, and X collect whether the end of a local and direct communication are 



possible, choose the terminal used as a relay center by creating the communication correlation table Y on which 
the communication propriety information on all terminals was summarized, and serve as that relay center to a 
transmitting packet, and transmitting. In this case, each terminal needs to share the communication propriety 
information collected by all terminal S-X, and that information interchange and control function are needed. 
Therefore, in a system with large movement magnitude, it is necessary to exchange the communication propriety 
information frequently, while the traffic becomes large, the delay at the time of information interchange occurs, 
and the time amount whose communication link becomes impossible occurs. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the eel was constituted from a conventional 
mobile radio communications system centering on the base station or the relay center, data transmission 
through a base station or a relay center was carried out, and it depended on the installation of those stations for 
the field which can communicate greatly. Moreover, in order to realize the communication link with the terminal 
besides a eel, while adding the junction function to the data transceiver function at each terminal, it was what 
realizes data communication, having collected the physical relationship information on the terminal with which 
each terminal adjoins in parallel to data transmission and reception, and performing path planning serially based 
on the information. 

[0008] In this case, since it was required to exchange the information about the contiguity terminal information 
used as the conditions of routing between terminals while the control for routing is needed with each terminal, it 
was possible that time delay until location change of a mobile gathers information in a large radio 
communications system and makes routing occurs, and there was a trouble that data transmission and reception 
became impossible in the meantime. Moreover, a wireless circuit can consider that it occurs that unlike a wire 
circuit the information is mistaken or is extinguished on the occasion of exchange of contiguity terminal 
information since circuit quality is not fixed, and the time delay in routing generates it further in that case. 
Therefore, it was transmitted by the past routing, and since the packet transmitted had already changed the 
physical relationship of a terminal, it had the trouble that a packet did not arrive. 

[0009] This invention aims at offering a mobile wireless data transmission method with data transmission 
possible also under the situation that circuit quality like a wireless circuit is not fixed, and possible in order to 
solve the above troubles abolishing the time amount which routing takes even when the movement magnitude of 
a terminal is large, and making a communication link continue. 
[0010] 

[Means for Solving the Problem] The mobile wireless data transmission method concerning invention of claim 1 
An error detection means to detect whether each terminal has a receiving means to receive a packet, and the 
normal packet which received, A means to cancel the packet concerned when it is the packet which the packet 
which received mistook, A decision means to judge whether the copy transfer conditions that the applicable 
packet was beforehand set as each terminal by identifying the DDA section to that of the packet concerned are 
fulfilled when the packet which received is normal, When the DDA section fulfills copy transfer conditions to that 
of the packet which received normally, it is characterized by having a transfer means to copy and transmit the 
packet concerned. 

[001 1] The mobile wireless data transmission method concerning invention of claim 2 It has a means to judge 
how it is although the number of an according to claim 1 decision means corresponds with a number in the end 
of a local in the end showing the transmission place of the packet concerned prepared in that of the packet 
which received normally at the DDA section of a transmitting tip. Which terminal [ the count of a packet transfer 
which stores in that of the packet concerned the count to which the packet concerned prepared in the DDA 
section was transmitted if a number is not in agreement with a number in the end of a local in the transmitting 
tip end of the packet which received normally, and ] of said transfer means are packets [ finishing / a transfer / 
already ] It has a means to copy and transmit the packet which received normally [ when it being below the 
count of the maximum transfer beforehand set as each terminal with reference to the shown terminal transfer 
flag and the packet concerned have not been transmitted in the end of a local ]. It is characterized by equipping 
said receiving means with a means to receive when the packet which received normally [ when a number is in 
agreement with a number in the end of a transmitting tip in the end of a local ] is a packet which received newly 
by the hysteresis. 

[0012] The mobile wireless data transmission method concerning invention of claim 3 is characterized by having 
a copy transfer means [ packet ] based on the hierarchy showing the classification to the layered structure of 
the address information and each terminal which consist of a number in a transmitting agency terminal number 
and the end of a transmitting tip the transfer means according to claim 1 or 2 was formed in that of the packet 
which received normally at the DDA section only in the closed region of the address information of a layered 
structure. 



[0013] The mobile wireless data-transmission method concerning invention of claim 4 is equipped with a means 
identify the DDA section to that of the packet which received based on the packet priority and the copy transfer 
propriety of a packet by which the decision means according to claim 1 or 2 was formed in the DDA section to 
that of the packet which received normally, and the count of the maximum transfer to a packet priority, and said 
transfer means is characterized by ** equipped with a means copy and transmit a packet based on a packet 
priority. 

[0014] The mobile wireless data transmission method concerning invention of claim 5 A means for each terminal 
according to claim 1 or 2 to detect the error of the packet which received when it was the transmitting first- 
move number of the packet which received in the end of a local, and to require resending of a packet, A means 
to add the resending demand flag which expects the resending demand of applicable data from the DDA section 
to that of a means to broadcast again the packet which corresponds when a resending demand is received, and 
the packet which are transmitted and received within a system, A means to check the resending demand flag 
which analyzed the DDA section to that of the packet which received, and was beforehand set up with the 
transmitting agency terminal, and to perform resending control, The means to which a resending demand packet 
will be returned to and a resending demand will be urged if it recognizes that a packet was not able to receive 
normally based on the information on the header unit of the packet which received, It is characterized by having 
a means to return the normal receive packet which indicates it to be a means to broadcast again the packet 
which corresponds if a resending demand packet is received to have received normally [ when a packet is 
received normally ] to a transmitting agency terminal. 

[0015] The mobile wireless data transmission method concerning invention of claim 6 Each terminal according to 
claim 1, 2, or 5 A means to set the resending demand flag which expects the resending demand of applicable 
data from the DDA section to that of the packet which received normally, and to transmit the packet concerned, 
If a resending demand packet or the packet which received normally is not again received in fixed time amount, it 
is characterized by having a means to change the count of a transfer of a packet automatically. 
[0016] The mobile wireless data transmission method concerning invention of claim 7 A link condition recognition 
means for each terminal according to claim 1 or 2 to recognize the terminal in the electric-wave notification field 
in the end of a local, and to judge, A means to broadcast the above-mentioned link information to the end of the 
other end a fixed period, and a means to receive link informations other than the end of a local from the end of 
the other end, and to create a link condition table, A means to add the junction flag in which it means performing 
a copy transfer of an applicable packet to the DDA section to that of the packet transmitted and received within 
a system, It is characterized by having a means to set up a junction flag only when transmitting a packet to the 
terminal outside an electric-wave notification field based on the above-mentioned link condition table, and a 
means to copy and transmit the packet concerned according to the copy transfer conditions beforehand set up 
only when the junction flag was set up. 

[0017] The mobile wireless data transmission method concerning invention of claim 8 The means doubled at a 
certain criteria time of day while each terminal according to claim 1 manages time of day, A means to store the 
transmitting time of day when the time-of-day synchronization was carried out at criteria time of day at the 
DDA section to that of the packet transmitted and received within a system, and the applicable packet was 
transmitted, A means to recognize transmitting time of day from the DDA section to that of the packet which 
received, and to recognize elapsed time with the difference of the present time of day and transmitting time of 
day, It is characterized by having a means to copy and transmit the packet received within the specified elapsed 
time, and a means to discard the packet which received above the specified elapsed time. 
[0018] 

[Embodiment of the Invention] Gestalt 1 . drawing 1 of implementation of invention shows the communication 
network used for the mobile wireless data transmission method of the gestalt 1 of implementation of invention. In 
drawing 1 , the wireless electric wave of the same frequency is used for the communication link for six terminals 
1a, 1b, 1c, 1d, and 1e and 1f. Since it is required to be able to carry out the data transmission of each terminals 
1a-1f in both directions, a walkie-talkie uses what adopted the point-to-multipoint connection method whose 
data transmission shares one frequency between two or more terminals 1a-1f, and is possible. There is a TDM A 
method with which the transmitting slot J1 over each terminal as shown in dra wing 2 was decided among the 
point-to-multipoint connection methods. 

[0019] It is possible for return and A1a to be the electric-wave notification fields (distance which can be 
communicated) of Terminal la, and for Terminals 1b and 1c to exist in electric-wave notification field A1a at 
drawing 1 , and to perform the communication link with terminal 1a directly, and Terminals Id and le and the 
gestalt which 1f exists out of electric-wave notification field A1a, and cannot perform the communication link 
with terminal 1a directly are assumed. Moreover, although illustration has not been carried out, Terminals 1b-1f 
have each electric-wave notification field. Terminals 1a, 1c, and 1d shall exist in the electric-wave notification 



field of terminal 1b, Terminals 1a, 1b, 1d, and 1e shall exist in the electric-wave notification field of terminal 1c, 
and Terminals 1d, 1c, and 1f shall exist in the electric-wave notification field of terminal 1e. And for example, 
when carrying out data transmission to 1f of terminals from terminal 1a, by carrying out the copy transfer of the 
data transmitted from terminal 1a to the terminals 1d, 1e, and 1f besides electric-wave notification field A1a 
from the terminals 1b and 1c in electric-wave notification field A1a, the processing time of routing is abolished 
and data transmission can be carried out to the terminal outside a wide range electric-wave notification field. 
[0020] That is, from the terminal la as a transmitting agency terminal, the transmission place information for 
specifying transmitting agency information for Terminal la specifying a transmitting agency terminal in Packet B 
first the terminal If HEDETA transmission **** case of ** as the end of a transmitting tip and the end of a 
transmitting tip is set up, and Packet B is transmitted. Then, the terminals lb and Ic in electric-wave notification 
field A1a receive the packet B from terminal 1a. From the transmission place information on the packet B which 
received not being addressing in the end of a local, these terminals 1b and 1c confirm whether the packet B can 
be transmitted based on the copy transfer conditions fixed beforehand, without changing transmitting agency 
information and transmission place information, make the packet B which received the 1st copy packet C, and 
carry out a copy transfer. This 1st copy packet C is received by the terminals 1a, 1d, and 1e contiguous to 
Terminals 1b and 1c. Then, from the transmitting agency information on the 1st copy packet C which received, 
Terminal la recognizes that the end of a local is a transmitting agency, and discards the 1st copy packet C. 
Moreover, from the transmission place information on the 1st copy packet C which received not being 
addressing in the end of a local, Terminals Id and le confirm whether the 1st copy packet C can be transmitted 
based on the above-mentioned copy transfer conditions, without changing transmitting agency information and 
transmission place information, make the 1st copy packet C the 2nd copy packet D, and carry out a copy 
transfer. The 2nd copy packet D is received by the terminals 1b, 1c, 1d, and 1f contiguous to Terminals 1d and 
1e. And Terminals lb, Ic, and Id recognize that it is copy transfer ending using the transmitting agency information 
and transmission place information on the 2nd copy packet D which received, and discard the 2nd copy packet 
D. Moreover, from the transmission place information on the 2nd copy packet D which received, Terminal If 
recognizes that the 2nd copy packet D is addressing in the end of a local, and incorporates the 2nd copy packet 
D the back. 

[0021] Drawin g 3 shows the radio communication equipment 10 carried in each terminals 1a-1f. In drawing 3 , a 
radio communication equipment 10 has the walkie-talkie interface 16 linked to the memory 14 which stores the 
data terminal interface 12 which connects a data terminal 11, CPU 13 which performs device control and data 
transmission control, application S/W which is not illustrated, various data, etc., the timer 15 which performs 
various time management, the receiving hysteresis memory 18 which stores the receiving hysteresis of a packet, 
and the walkie-talkie 1 7 connected outside. 

[0022] Drawing 4 shows transmitting processing inside a radio communication equipment 10. In dr awing 4 , when 
a packet Request to Send occurs from a data terminal 11 (S1), the packet corresponding to a packet Request to 
Send is once stored in memory 14 through the data terminal interface 12 (S2). The transmission format which 
set additionally the transfer information used as the decision information on the conditions of the copy transfer 
to the packet to the header unit of a packet is created (S3), and packet transmission is carried out from a 
walkie-talkie 17 through the walkie-talkie interface 16 in wireless space (S4). 

[0023] Drawing 5 shows the reception inside a radio communication equipment 10. In dra wing 5 , if a walkie-talkie 
17 receives a packet from wireless space (S5), when it is confirmed whether the packet was received normally 
(S6) and a packet is received normally, it will be accumulated in memory 14 (S7). After the error detection of a 
receive packet (S8), CPU 13 analyzes the interior of a receive packet, and carries out the check (SIO) of (S9) 
and the transmission place information on a receive packet, and the check (S1 1) of copy transfer conditions. If it 
is not transmission place information in the end of a local, after checking copy transfer conditions, packet 
transfer information will be updated (S12), and it will retransmit a message to wireless space (S13). If the receive 
packet is the same as that of a packet [ finishing / receive packet / reception / as compared with storage of 
the receiving hysteresis memory 18 (S14, S15) already if it is transmission place information in the end of a 
local 1 the receive packet concerned will be discarded (S17), and if a receive packet is a new receive packet, the 
receive packet concerned will be received and it will transmit to a data terminal 1 1 (S16). 
[0024] While realizing the junction function of a packet like the gestalt 1 of implementation of this invention 
because each terminals 1a-1f carry out the copy transfer of the packet, a transmitting agency terminal does not 
need to be conscious of the data transmission path by the end of a transmitting tip, and when two or more copy 
transfer packets arrive, ****** of the data in a wireless network improves. 

[0025] Gestalt 2. draw ing 6 of implementation of invention shows a format of the packet transmitted and 
received in the communication network of the gestalt 2 of implementation of invention. In drawing 6 , a packet E1 
has CRCe5 for passing and performing error detection of the SYNC pattern e1 showing the head of a packet, the 



data length e2 showing the die length of a packet, the DDA section e3 and the data division e4 which are the in- 
house datas of Packet E, and a packet. A header unit e3 The count of a transfer of a packet Terminal-number 
e3-4, end number eof transmitting tip3~5 showing a transmission place, and a series of transmitting numbers of a 
packet the count eof packet transfer3~1 to store, terminal transfer flag e3-2 which store information on 
transmitted terminal of packet, packet classification e3-3 showing classification of packet, and transmitting origin 
showing a transmitting agency It consists of sequence number e3-6 to express, data IDe 3-7 showing one lump's 
significant data constituted per two or more packets, and a packet IDe 3-8. A packet IDe 3-8 consists of 
transmitting packet number e3-8a in [ all ] a packet, and all number of packets e3-8b to Data ID. 
[0026] Drawing 7 shows the flow chart of packet transfer processing of the gestalt 2 of implementation of 
invention. In drawing 7 , after the check of the error detection of the packet by which CPU of the radio 
communication equipment of each terminal was received from wireless space, if normal, a packet will be taken 
out to the memory of a radio communication equipment, and the DDA section will be analyzed to that of the 
packet (S18). And a transmitting agency terminal number is checked (S19), and the packet will be discarded if a 
transmitting agency terminal number is in agreement with a number in the end of a local (S29). Check (S20), and 
if not in agreement, whether if a transmitting agency terminal number is not in agreement with a number in the 
end of a local next, a number is in agreement with a number in the end of a transmitting tip in the end of a local 
The count of a packet transfer is below the default value that specified beforehand (S21), and the copy transfer 
of the packet which received with the terminal transfer flag only when the end of a local was a non-transmitted 
packet (S22) is carried out (S23, S24). When a number is in agreement with a number in the end of a transmitting 
tip in the end of a local, the receiving hysteresis memory of a radio communication equipment is checked for no 
packet corresponding [ contents' ] (25 S 26), and if a receive packet is a new receive packet, the receive packet 
concerned will be received (S27). Furthermore, a copy transfer will be realized if it confirms whether the end of 
the other end is set as the number as a transmission place in the transmitting tip end of the receive packet 
(S28), and the end of the other end is set up with the transmission place, and transfer conditions are met based 
on the count of a packet transfer, and a terminal transfer flag (S21-S24). 

[0027] Drawin g 8 shows the physical relationship of three terminals 1, 2, and 3 of the gestalt 2 of implementation 
of invention. In drawing 8 , a part of electric-wave notification field A1 of a terminal 1 and a part of electric-wave 
notification field A3 of a terminal 3 are the gestalten to which a terminal 2 exists in overlap and its overlapping 
part. 

[0028] Drawing 9 shows the sequence diagram of the outline in the terminal physical relationship of drawing 8 . In 
drawing 9 , when the radio communication equipment 10 of a terminal 1 receives a data Request to Send from a 
data terminal 1 1 shows that carry out data transmission of the packet to a terminal 2, and the copy transfer of 
the packet is carried out to a terminal 3 after that than a terminal 2. 

[0029] Like the gestalt 2 of implementation of this invention, with restricting the count of a packet transfer as 
copy transfer conditions, it is possible to suppress the increment in the number of copy packets in a wireless 
network below to constant value, and the copy transfer according to the degree of dispersion in the physical 
relationship of the terminal which moves can be realized. 

[0030] Gestalt 3. drawing 10 of implementation of invention shows NETTOWAKU ** of the radio to which the 
grouping of the gestalt 3 of implementation of invention was carried out. In drawing 10 , supposing the case 
where it divides into three hierarchies according to a Terminals 21a-21g, Terminals 22a-22h, and Terminals 
[ 23a-23g ] class, the 1st layer terminal and Terminals 22a-22h are determined as the 2nd layer terminal, and 
Terminals 23a-23g are determined for Terminals 21a-21g as the 3rd layer terminal, a terminal 21 — electric- 
wave notification field A21 a-A21g in every a~21g Electric-wave notification field A21a laps with electric-wave 
notification field A21b and A21d in part. Electric-wave notification field A21b laps with electric-wave notification 
field A21a, A21c, and A21d in part. Electric-wave notification field A21c laps with electric-wave notification field 
A21b, A21d, and A21f in part. Electric-wave notification field A21d laps with electric-wave notification field 
A21a, A21b, A21c, A21e, and A21f in part. Electric-wave notification field A21e lapped with electric-wave 
notification field A21d and A21f in part, electric-wave notification field A21f lapped with electric-wave 
notification field A21c, A21d, A21e, and A21g in part, and electric-wave notification field A21g has lapped with 
electric-wave notification field A21f in part. Moreover, Signs 24a-24t show the terminals 22a-22h of the 2nd 
layer and the 3rd layer, and the copy transfer path in which the copy transfer at the time of copy transfer 
implementation of 23a-23g is possible. 

[0031] That is, realizing a copy transfer generally in the whole wireless network leads to the factor which makes 
the processing load of the increment in the copy packet in a network, or the radio communication equipment of 
each terminal increase. Therefore, if it is when the case where the grouping of the set of a terminal can be 
carried out according to the class of terminal (each terminals 21a-21g, 22a-22h, and 23a-23g) or the class of a 
terminal like dra wing 10 , the physical relationship of a terminal, and the range that should carry out an 



information share are decided to some extent and some sets of a terminal can constitute, a useless copy 
transfer is lost by realizing a copy transfer only within the limits of it, and efficient data transmission can be 
realized. 

[0032] Drawing 1 1 (a) shows the packet format of the gestalt 3 of implementation of invention. In drawing 1 1 (a), 
the packet E2 transmitted and received in the network of drawing 10 adds hierarchy e3-9 to terminal information 
e3-4 and end information eof transmitting tip3-5 the transmitting origin of the packet E1 of drawing 6 . 
Resending flag e3-10 are added to the opening of the part of packet classification e3~3 of the packet E1 of 
drawing 6 . Transfer hierarchy flag e3-1 1 which show within which group a copy transfer is carried out are 
prepared in the opening of the part of count eof packet transfer3-1 of the packet E1 of drawing 6 , and while 
performing a copy transfer of a packet based on such area, the group by whom a copy transfer is done is 
restricted. Group setting is beforehand fixed between terminals before systems operation initiation, and 
according to the contents of the packet, a transmitting agency terminal sets up transfer hierarchy flag e3-1 1, 
and is transmitted, the transfer hierarchy flag e — the n-th to which 3-1 1 expresses 1st transfer directions e3- 
11a showing the transfer by the 1st layer, 2nd transfer directions e3-1 1b showing the transfer by the 2nd layer, 
and the transfer by the n-th layer as shown in drawing 1 1 (b) — it has layer directions e3-1 1n, and is made to 
the gestalt in which a transfer setup of the two or more floor layer is possible. 

[0033] Gestalt 4. draw ing 12 of implementation of invention shows the priority information table H set as each 
terminal of the gestalt 4 of implementation of invention. At each terminal in a system, the priority information 
table H as shown in drawing 12 is fixed before beginning of mission, and it sets up in the memory of the radio 
communication equipment of each terminal. That is, the transmitting agency terminal of a packet stores priority 
information in that of a packet at the DDA section according to the significance of the packet which transmits. 
Although fundamental processing is the same as that of the flow chart of drawing 7 , it is characterized by 
changing the default value of the count of the maximum transfer according to the priority of a packet at the time 
of the check of the count of a packet transfer. Therefore, although the number of packets in a system will 
increase if the count of a copy transfer is made to increase like the gestalt 2 of implementation of invention, 
according to the gestalt 4 of implementation of this invention, ****** of the corresponding packet improves and 
****** to the terminal outside an electric-wave notification field also becomes good. Moreover, the number of 
packets in a network can be stopped by the copy transfer according to an informational significance. 
[0034] Gestalt 5. drawing 13 of implementation of invention shows the packet format transmitted and received in 
the network of the gestalt 5 of implementation of invention. In drawing 13 , a packet E3 adds resending demand 
flag e3-12 which expect the resending demand of resending flag e3-10 and a packet from the opening of the part 
of packet classification e3-3 of the packet E1 of drawing 6 , and adds CRGe 3-13 to a header unit e3. 
[0035] Drawing 14 shows the flow chart of the transmitting processing in resending control of the gestalt 5 of 
implementation of invention. In drawing 14 , if the transmitting agency terminal of a packet checks reception of 
the response packet to a transmitting packet (S30) and the data Request to Send from a data terminal is 
received, it will be accumulated in memory 14 (S31) and will create the DDA section to a transmission format of 
a packet (S32). In carrying out a resending demand, a resending demand flag is set up and it sets a timer after 
packet transmission (S33-S35, S42). By the reception check of the response packet to said transmitting packet, 
if the data Request to Send from a data terminal is not received, a response receive packet distinguishes 
whether it is total ****** to a transmitting packet (S36). When it does not gather, the time-out according to the 
number of transmitting packets and the count of the maximum transfer is checked (S37), and after a time-out, 
the resending demand packet based on a received part of a normal receive packet and a resending demand 
packet is re configurated, and it transmits (S38-S39). A normal receive packet broadcasts again all the 
transmitting packets that transmitted last time, when one is not received (S40). Moreover, the response packet 
until it carries out a time-out is stored in the memory in equipment (S41). 

[0036] Drawing 15 shows the flow chart of the reception in resending control of the gestalt 5 of implementation 
of invention. In drawing 15 , the error check of DDA section information is carried out to reception of a packet 
the transmitting tip end of a packet (S43, S44). If normal, it will accumulate to memory 14 and the DDA section 
will be analyzed to that of a receive packet (S45, S46). When the resending demand flag is set up, the error 
check of data division is carried out (S47, S48), and when there is an error, the resending demand packet which 
urges a resending demand to a transmitting agency terminal is transmitted to that of a receive packet based on 
DDA section information (S49, S50). A copy transfer will be performed, if the copy transfer conditions check- 
back is possible when not in agreement [ check and (S51) 1 whether when it mistakes and is able to receive 
normally [ there is nothing and ], a number is in agreement in the end of a transmitting tip in a number and the 
end of a local, and (S52-S54). If it is a number in the end of a local in the end of a transmitting tip, the normal 
receive packet which shows that it received normally will be created, it will transmit (S55, S56), and a receive 
packet will carry out comparison retrieval of whether it is a new receive packet with the contents of receiving 



hysteresis memory (S57). If it is a new receive packet, a packet is received and it transmits to a data terminal 
(S58, S60), and whether other terminal numbers are set as the number in the end of a transmitting tip, and when 
it checks (S61) and the end of the other end is set up, the conditions of a copy transfer of a packet will be 
checked and transmitted (S52-S54). A receive packet is discarded when it is a received packet (S62). It is the 
configuration of only the DDA section in a resending demand packet and a normal transmitting packet, and can 
recognize by changing packet classification. 

[0037] The increment in a packet in a network can be suppressed by carrying out resending control by resending 
demand flag e3-12 set up at the transmitting agency terminal like the gestalt 5 of implementation of this 
invention. 

[0038] The gestalt 6 of implementation of invention and d rawing 16 show the packet format transmitted and 
received in the network of the gestalt 6 of implementation of invention. In drawing 16 , a packet E4 adds count 
flag eof the maximum transfer3-13 to the opening of the part of packet classification e3-3 of the packet E3 of 
drawing 13 . 

[0039] Drawing 1 7 shows the count table G of the maximum transfer which can control the count of the 
maximum transfer to several steps based on the count flag of the maximum transfer of the gestalt 6 of 
implementation of invention. At each terminal, the count table G of the maximum transfer which specified the 
flag value and the count of the maximum transfer before beginning of mission is set up. Although the response 
packet used as the confirmation of receipt to the end of a transmitting tip is received at a transmitting agency 
terminal when resending control of a packet is carried out, the number of terminals which passes through a 
response packet first at the time of reception, and is set as terminal transfer flag e3-2 in the DDA section e3 is 
counted. Since the response packet of the number of terminals set as terminal transfer flag e3-2 is the same as 
that of the count by which the copy transfer was carried out, it accumulates this information. Count flag eof the 
maximum transfer3-13 [ optimal ] which show a resending packet to drawing 16 with reference to the count 
table G of the maximum transfer by the time-out of fixed time amount based on the count information of 
terminal transfer flag e3™2 on the response packet accumulated at the time of transmission are set up. In the 
resending packet of a packet without a response, from the count table G of the maximum transfer, last time, a 
flag with more counts of a single step transfer than the time of transmission is set up as said count flag eof the 
maximum transfer3-13 [ optimal ], and it transmits. 

[0040] By the count of the maximum transfer of the packet set up beforehand, the gestalt 6 of implementation 
of this invention is effective when there are too many counts of a copy transfer compared with the physical 
relationship of a terminal, a case so that data may not reach to the end of a transmitting tip, and, it can control 
the increment in wide range data transmission and a copy transfer packet by controlling the count of a transfer 
automatically for every retry, and can optimize it. 

[0041] Gestalt 7. drawing 18 of implementation of invention shows a format of the packet broadcast from each 
terminal of the gestalt 7 of implementation of invention. In drawing 18 , Packet H consists of the SYNC pattern 
hi, a data length h2, the count h3 of a packet transfer, a terminal transfer flag h4, packet classification h5, and 
link informations h6 and CRCh7. Each bit of a link information h6 has set up the number and the terminal number 
in a link condition in the end of a local. Therefore, since the link information h6 of a contiguity terminal is then 
acquired by receiving the packet H transmitted from the terminal which is in the end of a local, and an electric- 
wave notification field, it is possible to grasp in which terminal and link condition of the point two or more 
contiguity terminals received in the end of a local are. 

[0042] Drawing 1 9 shows the configuration of the network of six terminals 31-36 of the gestalt 7 of operation of 
invention. From a terminal 35, it is even a terminal 32 and a terminal 36 that a link condition can be checked, 
and, in the case of drawing 19 , the link condition of the terminal 31 of the point and a terminal 34 cannot be 
recognized (it is unfixed). 

[0043] Drawi ng 20 shows the link condition table I of the gestalt 7 of implementation of invention. In drawin g 20 , 
the information from the end of a local to the terminal of 2 link place can be recognized. Moreover, the link 
condition table I can be created by taking reversible [ of a link condition ] into consideration. 
[0044] Like the gestalt 7 of implementation of this invention, a copy transfer is realized to the terminal outside 
the end of a local, and an electric-wave notification field based on the link condition table I. The junction flag 
with which activation propriety is expressed for a copy transfer of an applicable packet to the DDA section is 
added to that of the packet transmitted and received within a system, and a transmitting agency terminal sets up 
a junction flag, only when transmitting a packet to the terminal outside an electric-wave notification field based 
on the above-mentioned link condition table. When carrying out packet transmission by this to the end of a 
transmitting tip it becomes in an electric-wave notification field, a copy transfer is not carried out, but by 
realizing a copy transfer only to the terminal outside an electric-wave notification field, it is possible to stop the 
number of packets which carries out a copy transfer, and the optimal transfer facility can be realized. 



[0045] Although the example of the packet H which has a link information h6 was given with the gestalt 7 of 
implementation of the gestalt 8. aforementioned invention of implementation of invention When the slot which 
each terminal of the TDMA method shown in drawing 2 transmits can set it as a meaning As shown in drawing 
21 , regardless of transmission and reception of a packet, the link condition of each terminal is collectable by 
forming the link-information area K which always transmits the link information to the TDMA slot J2, more 
efficient information gathering is possible and there is no delay of collection. 

[0046] Gestalt 9. drawing 22 of implementation of invention shows the packet format transmitted and received 
within the system of the gestalt 9 of implementation of invention. In drawing 22 , while replacing a packet E5 with 
count eof packet transfer3-1 of the packet E1 of drawing 6 , and terminal transfer flag e3-2, preparing 
communication link time information e3-14 and managing time of day in each terminal of a system, a time-of-day 
synchronization is performed by doubling at criteria time of day with all the terminals in a system. For example, 
this is [ that each terminal carries a GPS receiver or that the master station of a synchronization puts time 
information on the NCS area within a slot and a slave station synchronizes the time of day in equipment at the 
time of day of a master station based on the time information in the case of the TDMA method shown in drawing 
2 ] possible. Therefore, as shown in drawing 22 , transmitting time information e3~14 which store the time of day 
when the packet was transmitted are prepared, and a transmitting agency terminal sets the transmitting time of 
day which carried out the time-of-day synchronization at the time of packet transmission as the DDA section 
e3, and is transmitted to it to that of the packet E5 transmitted and received. At each terminal, when performing 
a copy transfer of a packet E5, it judges whether the default value of the elapsed time which calculates the 
difference of the transmitting time of day of the packet E5 and the present time of day as elapsed time, and sets 
it up beforehand is exceeded. When having passed from convention time amount, the packet E5 does not carry 
out a copy transfer, but discards, and if it is less than convention time amount, it will carry out the copy transfer 
of the packet E5. Therefore, at each terminal, simple copy transfer processing is realizable by judging the copy 
transfer conditions of a packet E5 as elapsed time from the transmitting time of day of a packet E5. 
[0047] 

[Effect of the Invention] As mentioned above, since data are able to arrive to the final end of a transmitting tip 
by carrying out the copy transfer of the packet transmitted at each terminal in a system in the wireless data 
transmission of a mobile according to invention of claim 1 , in each ****, the transmission route from a 
transmitting agency terminal to the end of a transmitting tip is memorized, or it updates and there is no need of 
choosing. This is effective when the physical relationship of a mobile changes frequently, and it is not necessary 
to carry out transmission route selection for every migration, and it can reduce data non-** in delay of routing. 
Moreover, when two or more packets which carried out the copy transfer reach to the end of a transmitting tip, 
it becomes equivalent to having carried out packet reception from two or more paths, and there is effectiveness 
of improvement in ****** of a packet. 

[0048] According to invention of claim 2, with restricting the count of a packet transfer as copy transfer 
conditions, it is possible to suppress the increment in the number of copy packets in a wireless network below to 
constant value, and the copy transfer according to the degree of dispersion in the physical relationship of the 
terminal which moves can be realized. The transmission capacity of the wireless circuit for realizing data 
transmission and the processing load of a terminal can stop by this, and effectiveness is in cost control of the 
hardware of the radio communication equipment of each terminal including a walkie-talkie. 

[0049] According to invention of claim 3, by realizing a copy transfer only within the limits of it, a useless copy 
transfer is lost and efficient data transmission can be realized by the case where the range which should share 
the case where the grouping of the set of a terminal can be carried out according to the class of terminal or the 
class of a terminal, the physical relationship of a terminal, and information was decided to some extent, and some 
sets of a terminal can constitute. The transmission capacity of the wireless circuit for realizing data transmission 
and the processing load of a terminal can stop by this, and effectiveness is in cost control of the hardware of 
the radio communication equipment of each terminal including a walkie-talkie. 

[0050] In according to invention of claim 4 ****** of the packet which corresponds by changing the default 
value of the count of the maximum transfer according to the priority of a packet at the time of the check of the 
count of a packet transfer improving and ****** to the terminal outside an electric-wave notification field also 
becoming good, the number of packets in a network can be stopped by the copy transfer according to an 
informational significance. The transmission capacity of the wireless circuit for realizing data transmission and 
the processing load of a terminal can stop by this, and effectiveness is in cost control of the hardware of the 
radio communication equipment of each terminal including a walkie-talkie. 

[0051] According to invention of claim 5, the increment in a packet in a network can be suppressed by carrying 
out resending control by the resending demand flag set up at the transmitting agency terminal. The transmission 
capacity of the wireless circuit for realizing data transmission and the processing load of a terminal can stop by 



this, and effectiveness is in cost control of the hardware of the radio communication equipment of each terminal 
including a walkie-talkie. 

[0052] According to invention of claim 6, by the count of the maximum transfer of the packet set up beforehand, 
a case so that data may not reach to the end of a transmitting tip, and when there are too many counts of a 
copy transfer compared with the physical relationship of a terminal, it is effective, and the increment in wide 
range data transmission and a copy transfer packet can be controlled by controlling the count of a transfer 
automatically for every retry, and it can optimize. The transmission capacity of the wireless circuit for realizing 
data transmission and the processing load of a terminal can stop by this, and effectiveness is in cost control of 
the hardware of the radio communication equipment of each terminal including a walkie-talkie. 
[0053] According to invention according to claim 7, supervising the link condition of each terminal by the fixed 
cycle, when a transmitting agency terminal and the end of a transmitting tip perform that distinction in an 
electric-wave notification field and control the propriety of a copy transfer at the time of packet transmission, it 
is possible to reduce the useless number of copy packets in a wireless network, and effectiveness is in cost 
control of a radio communication equipment including a walkie-talkie. 

[0054] According to invention according to claim 8, when each terminal judges the copy transfer conditions of a 
packet based on the elapsed time from the transmitting time of day of a packet, it is possible to mitigate the 
complicated processing in a copy transfer of a packet, and effectiveness is in cost control of a radio 
communication equipment. 
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CLAIMS 



[Ciaim(s)] 

[Claim 1] An error detection means to detect whether each terminal has a receiving means to receive a packet, 
and the normal packet which received, A means to cancel the packet concerned when it is the packet which the 
packet which received mistook, A decision means to judge whether the copy transfer conditions that the 
applicable packet was beforehand set as each terminal by identifying the DDA section to that of the packet 
concerned are fulfilled when the packet which received is normal, The mobile wireless data transmission method 
characterized by having a transfer means to copy and transmit the packet concerned when the DDA section 
fulfills copy transfer conditions to that of the packet which received normally. 

[Claim 2] It has a means to judge how it is although the number of said decision means corresponds with a 
number in the end of a local in the end showing the transmission place of the packet concerned prepared in that 
of the packet which received normally at the DDA section of a transmitting tip. Which terminal [ the count of a 
packet transfer which stores in that of the packet concerned the count to which the packet concerned prepared 
in the DDA section was transmitted if a number is not in agreement with a number in the end of a local in the 
transmitting tip end of the packet which received normally, and ] of said transfer means are packets [ finishing / 
a transfer / already ] It has a means to copy and transmit the packet which received normally [ when it being 
below the count of the maximum transfer beforehand set as each terminal with reference to terminal transfer 
Flagg who shows, and the packet concerned have not been transmitted in the end of a local ]. Said receiving 
means is a mobile wireless data transmission method according to claim 1 characterized by having a means to 
receive when the packet which received normally [ when a number is in agreement with a number in the end of a 
transmitting tip in the end of a local ] is a packet which received newly by the hysteresis. 
[Claim 3] Said transfer means is a mobile wireless data transmission method according to claim 1 or 2 
characterized by having a copy transfer means [ packet ] based on the hierarchy showing the classification to 
the layered structure of the address information and each terminal which consist of a number in a transmitting 
agency terminal number and the end of a transmitting tip it was prepared in that of the packet which received 
normally at the DDA section only in the closed region of the address information of a layered structure. 
[Claim 4] It is the mobile wireless data-transmission method according to claim 1 or 2 which said decision means 
is equipped with a means identify the DDA section to that of the packet which received based on the packet 
priority and the copy transfer propriety of a packet which were prepared in the DDA section, and the count of 
the maximum transfer to a packet priority to that of the packet which received normally, and is characterized by 
** equipped with a means said transfer means copies a packet based on a packet priority, and transmit. 
[Claim 5] A means for said each terminal to detect the error of the packet which received when it was the 
transmitting first-move number of the packet which received in the end of a local, and to require resending of a 
packet, A means to add resending demand Flagg who expects the resending demand of applicable data from the 
DDA section to that of a means to broadcast again the packet which corresponds when a resending demand is 
received, and the packet which are transmitted and received within a system, A means to check resending 
demand Flagg who analyzed the DDA section to that of the packet which received, and was beforehand set up 
with the transmitting agency terminal, and to perform resending control, The means to which a resending demand 
packet will be returned to and a resending demand will be urged if it recognizes that a packet was not able to 
receive normally based on the information on the header unit of the packet which received, A means to 
broadcast again the packet which corresponds if a resending demand packet is received, The mobile wireless 
data transmission method according to claim 1 or 2 characterized by having a means to return the normal 
receive packet which shows that it received normally [ when a packet is received normally ] to a transmitting 
agency terminal. 

[Claim 6] Said each terminal is a mobile wireless data transmission method according to claim 1, 2, or 5 
characterized by having a means to set resending demand Flagg who expects the resending demand of applicable 
data from the DDA section to that of the packet which received normally, and to transmit the packet concerned, 



and a means to change the count of a transfer of a packet automatically if a resending demand packet or the 
packet which received normally is not again received in fixed time amount. 

[Glaim 7] A link condition recognition means for said each terminal to recognize the terminal in the electric-wave 
notification field in the end of a local, and to judge, A means to broadcast the above-mentioned link information 
to the end of the other end a fixed period, and a means to receive link informations other than the end of a local 
from the end of the other end, and to create a link condition table, A means to add junction Flagg who means 
performing a copy transfer of an applicable packet to the DDA section to that of the packet transmitted and 
received within a system, A means to set up junction Flagg only when transmitting a packet to the terminal 
outside an electric-wave notification field based on the above-mentioned link condition table, The mobile 
wireless data transmission method according to claim 1 or 2 characterized by having a means to copy and 
transmit the packet concerned according to the copy transfer conditions beforehand set up only when junction 
Flagg was set up. 

[Claim 8] The means doubled at a certain criteria time of day while said each terminal manages time of day, A 
means to store the transmitting time of day when the time-of-day synchronization was carried out at criteria 
time of day at the DDA section to that of the packet transmitted and received within a system, and the 
applicable packet was transmitted, A means to recognize transmitting time of day from the DDA section to that 
of the packet which received, and to recognize elapsed time with the difference of the present time of day and 
transmitting time of day, The mobile wireless data transmission method according to claim 1 characterized by 
having a means to copy and transmit the packet received within the specified elapsed time, and a means to 
discard the packet which received above the specified elapsed time. 



[Translation done.] 



(19) H*MMFJr (JP) 



02) 2r m W fF ^ ^ <A) 



(ii)fcfffii«:&W#*§ 

#i§53Fl 1-177622 

(43) ^KB ¥^11¥(1999) 7 2 H 



(51) IntCl. 8 
H 0 4 L 12/56 
H 0 4 Q 7/38 



F I 

H0 4L 11/20 1.0 2 A 

HO IB 7/26 1 0 9M 











OL (£ 17 M) 


(21)ffl§|#^ 


!RfBf¥9 -343362 


(7DHJKA 


000006013 














(22) mis B 


¥^9^(1997)12/1120 






:r@2#3^ 








si 




























(74)^ilA 


&m± nm m- 





(54) [&w<o%m &wfammir--?&&j& 



(57) [ffift] 

•6. iB*la,ld,lej&*SSl at-/^.;, hCSr^ff-r^„ 

^•y hDt LX^t°-%Kmt&« Sg*lb.lc ( ld,lf*>'»2 
atfwt^ry hDSrgfftS. **lb,lc,ld{±i*fi5fe« 
fR&V 3 f-A7 .y Ms^SSrf-x >y 7 LT9I2 3 b" 

-^■y hD^fssu mm^oomn imm^mmx o 

S2 3f-Ay- 7 hDSrffi«9&tJ. 




C-- );*1aC-jn«H 
0 — );*2 IC-Jt*»V 

;SS *D 

D 



Id;*** 1 
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-iK^tttrSffc-tfrk* a*^fJBrr^WBr^Kfc . jE 

mz%m LtZ^dr .y h C0^\ -y *W=J b"-<&j*^ Sr« 

«5fe«*»#^a k -ScT £ j6* k* d frZWftt 

mlE«^S5iiE^tcSfiL^y^>y h 

m l x &<Qmz^m$i £ tifzM±mm®miTxh h 

Zbb mp^r -y htimffiJkX'te&mmX'fo&igr&ltZjE 

mizgmvt:^ v bzav-LxmM-t&^mzm 

fcc k wmk -t&mmm i leaco^ijftiE^'-^e 
[ it*5S 3 ] mm^m^mm^z^m ltz^t- - y b 

im-r^mmmk zmizmmmmnr f i^«#8«mi 
iSfiT-co^y^ -y h ^ 3 1 --^M-r SfSSri^.^ £ k 

<7)^-y rmzsm^titz^ - y vm.%js.kt^~v b<va 

{c*-3'SSfIL*:^ «y b^-y ^SteffiM*-**®* 

m*-. msm.^ffli>*ir ? brnM^mzny-*, bit 
nh- Lxm&t h #s * « l tz z i mm k s t w 

[ffiCT 5 ] B?IB#«*?i. SfiL^/^ -y b^Wm 

u^v bcrmmzmct h^fbt. mmmsz^mb 

AF*]T-iliSft$n^y^ -y h O^v-y fmzimf~9<r) 

mmmwizmw-t h nmms y 5 ^ '^#jD-f-i> *s t , 

gfl L ^y ^ -y b (yys. -y ^gp 2rftfW tMfi7cSS*tc =fc 0 



yN°^ -y t SrSiii-ft{i'B 

<7y\ >y ymztmf- fcommmszmw^ 

^rttSi*S*y^^ -y bfo& v^iiiESfc^fi 

>y h^B«SftL=Srim«V^^-y FOlEjIIUa^eKjW 

(c^-r -s. * a k ^ <i ^ z k * mm t -tz m mm 1 * 
tzimim. 2&tz\m^mm^mmm?-7& 

;w^«-r-s.#ak, ^x^rt-r-jigft^-^^^^y h 

<y>v-y ygptClgSyt^- -y h <7)3 Z k 

i&t$m7??*mirti>&!tb. jjeu 

Ltzifi-oX -y h * 3 1°- LTIkjI-T Sr 

fi^fc^ k ^iftmkt-Sff^iM 1 4fc(ilf5l<JH2lB«w 

-y hO^-y rgPKa*B#glJtCB#a'J|HlX8 LTS3^" 

^•y h«Mfi$ix/iMft^iJ^^ttt-.&#Sk. ®«L 
^N°^-y bO^-y^j: 0Mft^SiJ5:I^LilWI'Jk3S 

mm^Mmz^mztifz^-y .y h sr n tr- ltkm-t •§» 

^Sk . «^ L7t®SWraULh-eS« L^t^r -y b SDK 

mt&^m k srffliiTt c k k -tumm 1 ie«« 

[0001] 
[0002] 

h\^±*mm*irLxT-9*^m~th%i5*?. ^« 
m.mmmm^co^izi^ zmmmcotztbco fflmm 
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[ 0 0 0 3 ] H2 3 ^*cO#»*»-f'-^f53M*^£0 
tttSr^-T. H2 3(CfcViT, £&J3M, N , P, QSr 
tf"fcfc L7t«^il3i««Am, An, A P , Aq£f»J 
^#g£»3»MLT«figLT&#. <?-ft£>co«MjI« 
ISAm- Aq|*Jt03g*M 1 , M2, Nl, N2, N 
3 , PI, Q 1 l±3BftJiM~Q&*W-.& £ t T**M 1 

-QirawT-'-^jiSff^tf-p. Pt-cD*&;ffiiMJSi*i 

<7)ffi*i5]±. fiJx{i\ S*M 1 fcffi*M2T{i*&ji3i 
«*AmcO*ii^M2r^LT-f'-^^MSfiL, if&S 

*N1 i: -CtiStftJ^M fc W®M N i: #-f- ? ZH&fcfh 

&mt h immzmm * mm ^rtsx vrt-t&tzMz 

jsrr h >m&fo k>±^ ^mmfkm^^mx-h -> tz . 
[ooo4] cicorae^sr^-rs^^mi: LT , 

#MT9 - 8 3 5 2 8^#^lfW8 - 2 7 4 7 7 7 

[00 0 5] 02 4««fBH 3 F9-8 3 5 2 8fMt* 
£ftfci^xA<D|I]-Cj>S> i24i:fc^t, Sift^R 

*^fc-T6«»iiaHW«Ar|*J<^*l*Rl. R 2 , R 

(»lA^ 7 b) 

jHflSftS**. -e«Mfi;$M ishikj: 0«8*<o 

[00 06] 02 5«#SW8-2 7 4 7 7 7#&«<0 
y^fA^L, H2 6t:|aI^Xf-AcO||igB#c7)35fiffi 



t, u, v, w, xtf^-fcDm&zmmmttpMMmz 
wz^m^mm* & t *htz3s.mwm : f- -?>vy ^ 

[0007] 

[0008] gSSStR«^^<7)$iJW#Si* 

mm * mmxmm%M~t #we*> htz^>.^ 
mfaco&w^ttf±%^mmmis^j>.xnmmuM 

ft, z^^-fwgmiPFzs^ztcz, t^o ismotf 
-otz*). mmLfz r >-t&c\t h^t 

ti&MiRxmmZ ft . K^ffi*«fii«W«^^ -o T v >6 

[0009] zcr&wte, mmcoxd^mm^mm-t 

[00 10] 

, %mitz^>y btm^fz^y 
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[ooin n^2<rm%iiz&zmmmmr?~-9te 
mtmt. msm i t,zimmm^m±s.mz^m Liz 
h<D<\~vymzm»tyt\tzmm$--'/ vcnm&% 
* m-tmmftmM^tf @ t -m- & a* k 3 *» 

?"k S#BSUT**^fc:^«>iiS§fut*bMBSIsiaw 

x 'omm^mLtz^ v hx'hhm^z^m-th^ 

C0012] m^3^wmzi^h^mwMm.T : --9\ : R 
mn^mmm i &tz\±m-mm2 \zw&<wm&mtsE 

k k J; 0 3r ■§> T h* V x mm b #3§ 

COT Y UXffi mcommm^TCO^^r -y h Sr 3 b-feil 

[0013] m$m4<mmzi&&&mim® : r--?m 
mzmmsm i *^«iit^2^fe«^fiJBf¥S«ijE 

ffi5fe«k^^-y h<7)3h-|KS"srSk^°^>y b«5fe£fc 
*f-Ti.»±lE^ISSck(c*^#S«L^^ I ^>y ho^.y 

i^W®k-tS„ 

[0014] if 5 ofgBjicc^ s wmfomm.?- 9 m 
rnimte. mmmittzim^m2i t zmm<o^mi. 

3€ft L fe> ^ -y b <OiSfi5fe##3&* g «*<^*l^-^Sft t 

mt. nmmsz?imifzm^ztm^-&^-y h*m 

m«-TS#Sk. ^XxAWCMSftStiS/^<y bO 
^ >y ifgBKK Sf-^ OBiUS* * § Sil^* 7 
7 7" * fttBrt- h #S k , Sft t fc> -y h tfO^ -y 735 * 
^ftMfS7C«*fcJ: 0 J-fomSl-ZtifzWim^? ?7 
^fx7? LWjtWJW&ff 3 *Sk , Sfik^^ -y h 

SrfStSWfff jIS*; ^ -y b tWSS 
*€:ffit-#ak , SiSSSt^ «y b £Sfrf § kKS-f 
^^>y hSrSiMfi-rS#S:k. ^-y b^IESlcSfi 
Lfc*^-KjEfSK5?fiU^i k fc^rfjESSm^ >y h 



[ooi5] it^Ji 6 co^Bjitc^ ^> 3mtmmr : -?m 
mjT&n. m?m 1 * fcjaiww 2 * ^msi 5 tcie 
m^mm. lEmz^mLtz^'y hw\vymzm 

x mmdr -y h zmm-t&^&b , — jssrartKS&s 

tzmtfzztzmwit-th* 
[0016] it*^ 7 oowmz^h^mw.mm.'f- ?m 
mumz. mm 1 & tz\m$<m 2 (ciaffi«#s*«. 

mtthmib , isw^'j yfmmzmmm^ 

rtt'^fi-rs^^-y h^-y^'gB^KS^^-y 

n.b , ±eu y^*t«-f— T^fcXfcTOSffitfw**!-*) 

-LT!|£^-g»¥©k ZmtfzZ: b Z¥f®b~f&, 

[0017] msMsoowmzmh^mw-mm. ; f~-?i^ 
Sftsti-s / ^ y h cos\ -y ymzmmmmizmmmm t 

k , Sffi t fc/t^r .y h ^ >y ^ i 0 i*ftB#^J S: 12^ L 

3SB#giJk3l«B#g'Jk W^T«B#ra^lS^1-^#Sk , 

MfeLtzmmmmmmz%mztitz^7--y h*=ik-l 
^ .y h &R*-«>#ak zmtfz z\ b mmb-th . 

[00 18] 

commmm 1 ^mi^mmf—^mmym^zm^&m. 

ft^.y hV-^^^-T^ HltC^V^Ts 60CDS§5fa 
a, lb, lc. Id, le, If PeD^jlft^iilH]— 
^SC«*^»*^«ffl-r§, #S*1 a-1 f 

f'T— 9 girt- is^t fc&fz#>, mmmi± 1 

OWMI^aS:«acO«5f51 a-1 f 

-TSiifi^n-y h J l3&*^*-5 3tTDMA*****S. 
[00 19] 121 1 teW D , Al atiSS*l aWlI^jia 
(iift^SIM) X'fciX. «*1 b, 1 c^'Hig 
M«*A 1 arttC#ftLT«*l at«»I5:IItT 
0 £ k**WC'& 0 . SS* 1 d , 1 e , If *Sf«II 
WmA 1 a?(-C#:itL.Tffi*l a bCOmmZWMfo Z. 

bif^imx-hhmm.^m.'&Lx^h . &?z. m^Mt 
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■twsrvw, mmi b~i f i^tt^ticom».m.mmm 

Z-fiLX&K). ffi*l b«iMII«^t:«l a, 
1 c , 1 d##£U Sg*l ccD»-&«ji««ft«* 
la, lb, Id, 1 e^'ffffiU SI* 1 eOHjftfflji 
I«rtW*ld, lc, 1 f fflF&thi>V>t LX^ 

zlx, mm, «*i a*»6fisa*i ftf-^fi 

l««Alart«S*lb, lcJ;Dt«liI«Al 
aM*ld, le, I fKbn\Z—Wmt&z\hlz 

[0020]^^ Sft7c3S*i: LTcOffi* lai"} 
Sft5fcS*i: LOS* 1 f\T-?&a&m*fe* £ 

WlSt fcgJtl/C^*- 7 1B ^jlfrTS . 

jffii*i$A 1 artcOSi* 1 b , 1 c ^'S* 1 afr^W* 

*r-v YB*3tfeth. Ztihcnmfcl b, led Sffll 

L^y^-y h Q^mm^mmt^^^mx'^^ t& 

"/ bB tmmmfr f d#>f-x-y?u afiTcttfg 1 i* 
mtmrnt &^itfc smt^^ 7fB^i3 

A77bC(ii|*lb, 1 c 1 a , 1 

d, 1 etffSill.. fSfc, S*l aJiSmtfc* 
1 3t-A^7 h COilflTcfffSJ; 0 SS*^jHft7CT- 

&6£fc£iS»U Il3t-^jr v hctiaw*. 

Sid, 1 ei±. SflL^ 1 3t~A*y .y h 

c<7Mmftmbrf&m^x'te%^z.bfrt>, ia«3 

fl:, ^ 1 3 t-y^y v h C 2 3 t-Air 7 h D t 

d, lefc:iitl.S*lb, lc, Id, lftSi 

-eLT, 9g£l b, lc, 1 dttSff 
3 b -y ^ -y h D Oiifl TC'HtfSfc J; U=Bfl5fetf m tlz£ 
r> r? b°-iK3*^T"fc ZZtZimV. ffl 2 3? bw^ 

-y^ v hDc?)itfl5feWIBJ; 0S23t-A^7 hD*< 
S**WCJb*£ t SrlStiLTf*. »23t-A^ -y b 

[oo2U H3«#s*i a~i f dzmnntsti&mm 
mmmwi osr^-t, H3fc*3v^Ts mmmmmmi o 

XI 2. ^MSiJPW-^fEmSiJP^fi 1 -5 CPU13, 

0^ t & v r u v a y s /w t #«t - ?m z ts 
* * u 1 4 , ^mmmvm^i 5^715, a 

^•y hOSffiBS^tStt-r^SflMS^^U 18. *hSB 

wsi! s *i s mmm 1 7 1 «gw- s hhh >- * 7 * - 

X 1 6 t . 



[0022] @4li*ft§Blffil« 1 OcOrtgPT'COMflM 
Jl^jfrT. HMdfc^T. -r'-^4g*l l<J: l 3A^7h 
iHM^*^^fet7t:^ (SD.A77 h affile 
WE^S^y b^-^ffi*^ ^7i-xi 2£rtf- 
L"Ot*«J 14K-M*i^4 (S2). *<r>n*rv 

bizat'-micoi&wmmmmttc&mmmmz^ 

■y h «\ -y ^fci&iniSS tJtgjl7 >r-?7hS:« 
L (S3) > «I^^7s-Xl 6*^LTHR«t« 
1 7*^it^@V^7 hi*ft£;fl£ (S4). 
[0023] Bl5ti§e«8Ifi§£K 1 OtfJPWTWgMBS 

■y-yb^^m-ttiii (S5). h^jEJSKS 
ft£ti*;#>£f-x -y ^ Sfi. ( S 6 ) , /^-y b^lEStC 
igmZtltzts&lZ^^V 1 4tC^m$ft'S- (S7) . C 
PU 1 3«, Sft^^-y hcOl^O^ffiOf* (S8) . S 
ffy^-y hrtg|5S:»Wt (S9) , Sfl^-y 
5feff$S«0^- x-y? (SIO) t , 3 e-lsil^frO^x 

7?(sid kfcjww sm5tflWfc6*e«*T* 

3J b-ftjl^ft^-f-x -y ^fttcy^ir . y MSiMtf 

#^s*f l ( s 1 2 ) . mms.m^wmim-i> ( s 1 
3) . &mimrnw&mmx'fotiif%m^'!rvhz%:m 
mm^^v 1 8<7)taei:J;tieL ( s 1 4 , s 1 5 > N s 

«y ^ -y h aWteWiSWtfV 'Wr >y h t H-Tft#UT 3 

SSfA^7h^l*L ( S 1 7 ) . flA'7-7 him 

M^m^-rv hxhtitf^m^m^-y -ybz^mtx? 
-^**i l'vMft-r-s (si 6) . 
[0024] zco^mcommcomm 1 co* s c 

1 a— 1 f ^Vs"^r .y h S: 33 b°-|EjI-T£ C t TVt^r -y h 

± xcD?-?temm$&$:mmt&<mtf%: < , 3t-R 

iSy . y h *«S8»ffl?J»f-4 dttci 0, US** •yl9 

[0025] %,m<vmm.cDBM2 . me\mmcomm<r> 
Bm2comm*'y hy-fftx'm&mzti&^yy v<n 

y?t—~?*y h&TF-t. M6iZi3\,-\X. s^-y-y NEKS, 
rt*r<y bCDMMZM-tSYNCJ^f-ye 1 . >Vf -y Y 
«*§^tf-^fte2, ^-y^«|?e3, Ay- 7 hE 

<F>nUif-9X'hhT : -9^ 4 , n*rv Y<nW, Y )W& 
Srffa^iOCRCe 5i:$-*-TS. \7^e3li 
V^-y b«0«KSIIBi«=&t&|frr-6^^.y MSaHUISe 3- 

i , y^-y h<mm^m^^m.^m-hmmm 

73/e 3-2, /N"^ >y h<0«3«**^t^r-/ hS^'Je 
3-3, afi7C^^iifi7M*##e 3-4. mikft 

*m-mt> jfeig**^ e 3 - 5 , yN°ir » y bco-momm 

1 ^COWS^X-^ I D e 3 

-7, A 7 -7MDe3-8J;')«$tLS. 
IDe3-8ll ^t^'y h 4^>jI«^ -y h#^-e 3 
-8atf-? I Dl£fstt&&*ir<y Me 3-8bfc 
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[0026H7 immcommcomn 

h com o i*aj<of- x •/ lEmThtntmuMm mm. 

gE^«W1--S> (S18).fU, Mft^S*#^£if- 
i7^L(S19) . M«7cffi*lf^ s a4i*#-t k- 

®rt KM^cn,)^ y h *mmtz> (S29). iifiTcs 

0) . -ScL&(tiiif, ;^>y hteSIITOWSSgL 
JtajgfcJSTT&O ( S2 1 ) . S5MS3M7 9^fri 
S*^*fiSW^ 7 h ( S 2 2 ) <7>*, g 

SL!t^7hi3t-(Bit4(S23, S24) „ 

mm.^mmm.x =t v iznmey^&t&'W- -y h > 

^Srf-x 7?l(S25, 26), g«y^ -y h^ffS 
g«/^>y hT**xfcfSf£S«^-y h ££fi"$-4 ( S 

27) . ^<5DSfi^>y h<7)ilfl*4f*#^ 
fM*a^«:5fck l/CiftS&3ft"CV^a»*x >y ? t, ( S 

28) . ^-toflfess^jIfifttiSSStL-cv^f. y^ 

3 tr-(E5S*SeS[-r6 ( S 2 1 — S 2 4 ) . 

[0027] m8it^mcr>mm<omm2co3^cr)mm 
i,2, 3mmm\m^t. Hst&wt, s§*i^ 
a i o-gp t 3 commmwmA 3 <n 

-SPk tmts: K>^\ Zcomtc *) & o Bttlz®* 2 
[0028] H9tt@l8<0SB*e«B8«fciJftS«*<0 

mm.1 o*^-^3g*i 1 x ^^-^mmm^^mi- 

Sdk^iOy^-y hSrS*2^v--^3*fit, -to 

[0029] Z<D^mcDmmc0BPM2<DX 3 b- 
lot^frk h feMHIic^ ©JK-r •& C i T" , M 

tk«j 1 h z. t #«sffivs> 0 , ^mrth WR<mwm\% 

[0030] ^BjfO^Sfi^© 3 . H 1 OJifS^OflSft 
Wff^S 3 <n7)V— b y tL^*SSaft<^ *7b7-? 

HI OtC&^T, 3i*2 1 a — 2 1 g, if* 
2 2 a — 2 2 h, Sm*2 3 a-2 3 gcOaPSW&tT 3 
OtfOPtatC^ftTt^^SDtt. S*2 1 a- 2 1 g£ 
mimWiM. «*2 2a— 2 2h£|g2««*, ffi*2 
3a~2 3g£J&3JiSB*k5£tf>TV*4. ffi*2 1 a- 
2 1 g«<?)IMIWA2 1 a-A2 1 g{±. 

mm&A 2 1 a^m«a««A 21b, a 2 1 d t- 

SBfifr 9 , «~iftii^fl«A 2 1 b^*-«3I»l«A 2 1 
a , A 2 1 c , A 2 1 d k-S$M=5r 0 , Wnm&W&A 



2 1c *i«*il^^A 21b, A 2 1 d , A 2 1 f k 

-^m& o , nmB.mm.MA 2 1 d*i«isaa««A 2 

la, A21b, A21c, A21e, A21f k — U 

m% *) . *«mb« a 2 1 e 7>"m«yet^«{A 2 1 
d , a 2 1 f t-mmtc 0 , m^aa«j«A 2 1 f ^tt 

»aa«*A 21c, A21d, A 2 1 e , A21gfc 

-nm% 0 > m^mmmmA 2 1 g^««ii^*«A 2 
1 f k-a5s=srotv^. m2mm/m3mcom 

*22a-22h, 2 3 a— 2 3 g<7)=! t°-!|gi^ip# 

on b-te^t^^ v-mmm*$f j %2 43-24 

[003 1]-?^^ — mtyZltmWkZ-'Y h 

HI OWJ: atc^-si* 

21a — 21g, 22a — 22h, 2 3 a— 2 3 gcOffi 

^comm^^co^y^zmtx^com^^^-y' 
hm.m%ik xa vss^coM^tfm^frn&txz h 

^ftftotli, % commftX'CDfr 3 b-ftiM ies 
■T 5 i k b-lKil^* < LS&Wirx-^e 

[00321 IH (a) immcoMmcoBM3co;^ 

•y h7t-77 Hi 1 ( a) fcfeWt. HI 

0(0^7 h V-^-C3lS«$^1.2.^^-y t-E 2(4H6« 
^7lEl WiIft7Cffi*tf « e 3 - 4 k iSS5fc4§*« 
#e 3-5tC»iliae 3-9 2r#iPL.. H6W^y 
^1E1 (DJ^ -y b«3'J e 3 - 3 «0»iW>ffi# 
7/e3-l 0Sr#JHt, H6«yN°>y^hE 1^^-y 

MsamRe 3 - 1 ct'w/^-rwn 

f-fiStl. 3 ~ 1 1 £IS 
it, in^O^UrSrTCty^^-y bonb-sRilSTfro 

k*t3b°-!Riisni>^-rs:$iM-rs . ^-/k-r 

§ , jMft7cs*«i^°^ >y h coftmzm txmimmy 5 
^'e 3-11 ^f&tLSfi-r & . mmm®???* 3 - 

1 Hi. HI 1 (b) (c^-f-i^^, miST-wteiiSr 

m-rm 1 ftiM^e 3 - 1 1 a , m2mx-cr>m&*m- 

^2K3i^e 3 - 1 1 b, ^nBT'^KjUSr^-r^n 

mm^e 3-iinMU mmmm<D&mm.j£j)^m 
%mmizx°z&. 

[0033] mmcommcDBM4 . m 1 2\m*m9m 
nmn 4 cD&mmzmm tsti& m^tmmm^ 

n*r>y h^mmTcmmt. mmth^yy vcommmz 
m txmftmmm^ v b ^ -y ymzmm-z . m 

^•y htejllHit^f-x >y?n\,Z)t7-~y h<DfS5feK«5t 
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•6. ^mmm<nmm.2cr)X o t,za\z—&m® 
c o o 3 4 ] %>m<vmm<7)Bm5 . h i 3«?wi<Disg 

-77h^t. iai3Ct}Wts ^-yhE3tta6 
Wtir . y h e 1 9)) Mr >y b «S'J e 3 - 3 CDgfrfrcOlS & (3 

HMS*7 9^e 3-1 2ir£ftinU ^-y^'gPe 3fc 
CRCe3-l 3$-f=fSnL/ti>«0T'<fe&. 

c o o 3 5 ] iii 4 immcommmm 5 commimz 
&w&mm%m9)7u-^-b$:7sk-t. 014k*jv> 

( S3 1 ) , /^-y h<oeaS7>J— V«/ bfc'Vy^gRSr 
f&SfS (S32). mS**HMrt-4«^fc:ttHi3£ 
SS75^StLA-y-7 IMSt^^-^ty b 
-fS ( S 3 3— S 3 5, S42) „ MESHI/*^? bfc 
jkfrSJE®-'^-/ bWgflf-x-y^tCj: 0, -f'-^ffi* 
*» 4> £0 x- * £ Sfl I tc fWU* Mis' ^ y b t,Z 

it LXim<%im^ -v b **£R»i-3 b* o •£ 

(S36). »*>$r*»^fc%&l4, )Mft^^-y bat* 
;M^III»fcJStfc*>rAT?b£?-x-y?L (S3 
7) , 94J>.TVh@t£.]ER&m'VrvhbmmW< 

ir-y b9)%mftzmznmm?$?f&>'S'!rvbzimf8.L 

mm~t& (S38-S39) . JE^m^'y btfi 1 o 
kSflSft^-o ^*^«mrniilfi L/t^ilffi^^ v b 
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